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1.0 INTRODUCTION

1.1  Authorization

The Energy Engineering Analysis Program (EEAP), Lighting Survey of Selected
Buildings at Pine Bluff, Arsenal, was authorized by the U.S. Army, Little Rock
District, Corps of Engineers, under Contract Number DACA01-94-D-0038.
Delivery Order Number 0001, dated 29 September 1994.

1.2 Objectives
The objectives of this Delivery Order (D.0.) are as follows:

A. Perform a site survey of 45 buildings selected by Arsenal
personnel. The purpose of the site survey is to gather sufficient
data to permit evaluation of possible Energy Conservation
Opportunities (ECOs).

Evaluate possible and new ECOs.

Combine ECOs into recommended projects.

Prepare a comprehensive report to document the work performed, the
results and the recommendations. The final report is to contain
funds programming documentation.

1.3  Work Accomplished

The initial field survey of the Arsenal was performed from 15 November 1994
through 18 November 1994. During that time, a team of four engineers from
Reynolds, Smith and Hills, Inc. (RS&H) performed tests, made observations and
conducted interviews with installation personnel.

An additional field survey was conducted on 9 December 1994 through 11
December 1994.

1.4 Summary of Results

The 16 ECO evaluations that were required by the Scope of Work (SOW) were
combined into eight separate evaluations. Of the eight combined evaluations,
three are recommended for design and construction, based on life-cycle-cost
analysis (LCC). The recommended projects are:

1-1




ECO - 1 Upgrade or replace lighting
ECO - 4 Install occupancy sensors
ECO - 8 LED exit signs

Combination of the three projects into one funding package will qualify the
projects for ECIP funds.

When constructed, it is estimated that the projects will save the Arsenal
approximately 3,135 MBtu in annual electricity use resulting in an annual cost
savings of $63,000, based on present-day electricity rates and hours of
building occupancies. The combined projects have an SIR of 2.0 and a simple
payback of 5.9 years.

Percent reductions in overall electricity use and cost at the Arsenal are 3.6
percent and 4.4 percent, respectively.

It terms of electricity demand and use for lighting in the 45 buildings
surveyed, a 52-percent reduction is projected to be realized.
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2.0 BUILDING DATA

2.1 Installation Description

Pine Bluff Arsenal, Tocated in Pine Bluff, Arkansas, is an installation of the
Armament, Munitions and Chemical Command. The Arsenal is a government-owned,
government-operated installation, with the primary function of loading and

packing munitions.

2.2 Facilities Description

As reported in fiscal year 1994, the Arsenal had 537 buildings comprising
approximately 2,397,000 square feet of floor space. The lighting survey was
conducted over portions of 45 buildings, totaling 424,823 square feet, or
approximately 18 percent of the Arsenal’s floor space. The surveyed buildings
are listed below:

Surveyed
Floor

Bldg # Description % Surveyed Occupant Space (SF)

10-020 Administration Building Partial MPCAO (Adj) 21,284
10-030 Administration General Complete Environ Mgt/

Purpose Sec 6,897

10-050 Fire Headquarters Complete FF&P Div 6,532

13-010 Community Services Bldg Complete HQ Det 2,429

13-020 US Army Health Clinic Compliete MEDDAC 3,844

13-030 52nd EOD Complete 52d EOD 3,007

13-040 BZ/Counseling Facility Partial MEDDAC 1,483

13-060 Clinic without beds Complete MEDDAC 2,835

13-080 Lab Complete MEDDAC/

DIR/OTS 4,620

13-100 Infirmary Complete MEDDAC 1,920

13-110 Audio Visual Facility Complete DOIM 1,974

16-210 Barracks Hall/shower MPCAO 1,389

/restrooms
16-220 Barracks Hall/shower Dir/0TS 1,389
/restrooms
31-010 Elec Calibration Lab/No Complete TMDE 332
Conversion
31-080 Electronic Calibration Complete TMDE 1,705
Facility
32-030 Inspection Garage Complete Mob Equip 5,435
32-035 Ordnance Shop Complete Mob Equip 17,640
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32-060 Boiler & Compressor House Complete BGU&PS Div 4,853

32-070 Impreg & Laundry Complete Prop Mgt Div 18,217
32-090 General Purpose Warehouse Complete Mob Equip 7,140
32-100 Elec/Com Calibration Fac Complete Dir, PA 10,493
32-130 Ammo Qual Assur Fac Complete Envir/Nat Resr 3,049
32-150 Ammo Qual Assur Fac Complete Envir/Nat Resr 1,260
33-060 Boiler/Compressor Complete BGU&PS Div 4,853
33-530 Fill & Press East/West Prod Div 7,119
ends
(packout
area only)
34-110 WP Filling Complete Prod Div 86,427
34-120 Ammo Quality Fac South end Dir/PA 5,501
only
34-140 Boiler/Compressor Complete BGU&PS Div 2,037
34-910 Admin Gen Purpose/FE Maint Complete BGU&PS Div 81,407
Shop
34-970 ‘Admin Bldg Gen Purpose Complete DEH 1,915
44-100 Prod F1d Ofc Cplx Complete Prod Div 25,006
51-420 Office Bldg (DMMD) Complete DMMD 7,577
51-430 Engr Admin Bldg Complete LRDCE 1,679
53-160 Chemical Admin Bldg Complete Dir/E&T 3,917
60-020 Security Bldg (7 Days per Complete Sec Ofc 8,768
week/24 hrs per day)
60-060 Admin Gen Purpose Complete DMMD 3,478
60-070 Fixed Laundry Complete DMMD 4,909
60-090 TC Admin Bldg Complete DOL 1,833
60-630 Warehouse Complete DMMD 8,833
63-100 Chemical Field Maint Shop Complete DMMD 7,858
63-110 Chemical Maint Shop Complete DMMD 10,040
63-120 Chemical Field Maint Shop Complete DMMD 11,349
63-200 Chemical Field Maint Shop Complete DMMD 11,804
63-210 Mask Repair Compliete DMMD 11,352
63-410 Toxic/Conventional Change Complete DMMD 8,034
House

Each room in each building was surveyed to determine existing 1lighting
conditions as discussed in Section 5.0.
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3.0 HISTORICAL ENERGY USE AND COSTS

A1l historical energy use and cost data were gathered from the U.S. Army Data
DEIS (Defense Energy Information System) system, or ADDS, and from Pine Bluff
Arsenal records.

3.1 Energy Use
Total facility and production energy consumption at Pine Bluff Arsenal

increased by approximately eight percent from FY 85 through FY 94
(Figure 3-1). The cause was the increase in the use of thermal energy by four
percent and the use of electricity, which increased 43 percent over the same
time period.

Monthly consumption of heating fuels and electricity for FY 94 is shown in
Figure 3-2. The dependence of heating fuels on weather is apparent, although
thermal energy is required during the summer months for production and other
uses. Electricity use is fairly constant throughout the year, with slight
increases occurring in the summer months due to air conditioning.

Percentages of fuel use for FY 94 are shown in Figure 3-3. The heating fuels
accounted for approximately 86 percent of energy use in that year and
electricity the remainder.

3.2 Costs

Total annual energy costs at Pine Bluff Arsenal, $3,085,671 in FY 94, have
increased ten percent over the FY 85 values (Figure 3-4). Electricity shows
the greatest increase, approximately 69 percent from FY 85 through FY 94.
Unit prices for electricity showed an increase of 18 percent from FY 85
through FY 94 (Figure 3-5).

Figure 3-6 displays monthly energy costs at Pine Bluff Arsenal. As in the
case of consumption, heating fuel costs vary widely, depending on weather.
Electricity costs are a significant portion of the monthly costs, and can
range from 35 percent of the monthly total to more than 60 percent.
Electricity costs are a significant percentage of the total annual energy bill
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because of the higher unit price. In FY 94, electricity costs represented 74
percent of the total buildings expense of $1,650,000 (Figure 3-7).

3.3 Lighting Energy

Table 3-1 shows the electrical demand in kW and estimated consumption in kWh
of the present Tighting system in the 45 buildings, based on 2,500 hours of
annual occupancy. The table also shows the demand and estimated consumption of
the recommended new system, based on the same occupancy schedule.

Percent reductions in watts per square foot, demand and annual energy use are

52 percent.

Effects of occupancy sensors and LED exit signs are not included in the above
savings estimate.
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Pine Bluff Arsenal
FY 94 Buildings Energy Costs
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4.0 REEVALUATED PROJECTS RESULTS
The reevaluation of previous energy-related projects was not included in the
Scope of Work.
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5.0

5.1

Each of the ECOs Tisted
applicability and potential for significant energy savings and cost

ENERGY ANALYSIS

Energy Conservation Opportunity (ECO) Evaluations

effectiveness and are listed in Table 5-1.

For each of the evaluated ECOs, energy savings were calculated, cost estimates
made and Life Cycle Cost (LCC) Analyses performed.
ECOs along with a summary of the energy and cost savings analysis is shown in

Table 5-2. Several investigations were made as part of ECO Number 1.
TABLE 5-1 ECOs EVALUATED
Investigation Evaluation

1. Remove unneeded lamps or fixtures. ECO 1

2. Reduce indoor lighting where illumination exceeds ECO 1
AEI recommended levels.

3. Increase daylighting. ECO 2

4. Lower light fixtures. ECO 1

5. Improve reflection and dispersion with Tight- ECO 3
colored ceiling and walls

6. Install occupancy sensors. ECO 4

7. Install photocells to Tighting near windows ECO 5

8. Install additional switches to control Tighting ECO 6
arrangements.

9. Use time clocks to shut off exterior building ECO 7
lights.

10.  Replace incandescent Tamps with compact ECO 1
fluorescent Tamps.

11.  Replace incandescent exit sign fixtures with LED ECO 8
fixtures.

12.  Replace incandescent Tamps in exit signs with ECO 8
compact fluorescent lamps.

13.  Replace standard fluorescent lamps with energy- ECO 1

conserving lamps.

5-1
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‘ 14. Replace standard fluorescent ballasts with
electronic ballasts

15.  Replace existing fluorescent fixtures with new
fixtures having efficient reflectors, electronic
ballasts, and energy-conserving Tamps

16. Use more efficient Tighting source, i.e., upgrade
from incandescent to fluorescent, from
fluorescent to HID, from mercury vapor to high-
pressure sodium, etc.

5-2

ECO 1

ECO 1

ECO 1




€-9

6°S 0°2 021°€9$ bET‘E 022°0.€$ STv10L

9°2 9 0£6$ 9% 05¥2$ subLs 31x3 @31 8
-- -- -- -- -- $320|) Bwl] [leIsu] L
-- -- -- -- -- BuLyslLMs [euOLILPPY ||@3SU] 9
0°t€ -- -- -- -- S|182030yd ||e3SU] S
§°1 6°L 00L°TT$ 085 020°%1$ sdosuas Adouednddg ||e}su] b
-- -- -- -- -- pue sBul[la) um;o_ou-wkmwa €
-- -- -- -- -- butqybt | Leq aseaudu] 2
L9 81 06% ‘05$ 805 ‘2 0S.°€Ses buiaybi sde|day Jo apeubdp I
(S¥v¥3A)  ¥IS  SOHNIAVS 1S0D  ALIDIY¥LD3T3 1502 IWYN 12300Yd 023
MovaAvd TYNNNY 1IN JA/NIGH NOILINYLSNOD

I1dKWIS ‘SHNIAYS V101

SLINS3Y - SNOILYNIVAI 023 2-9 379Vl




ECO Number 1
UPGRADE OR REPLACE LIGHTING

Discussion

As shown in Table 5-1, several investigations for energy conservation
opportunities were combined into one ECO. Data were taken in each room of
each of the 45 surveyed buildings to determine the type and condition of the
existing Tluminaires, representative illumination 1levels (footcandles)
representative types of Tamps and ballasts, the room dimensions, the height
and location of the fixtures, and the type and accessibility of switching.
Notations were done on RS&H-provided data forms, and photographs were taken
where allowed by security. Drawings were provided by the Arsenal’s
Engineering Plans and Services and were also used to note fixture positions.
Fixture positions in each room were input to the analysis program.

A PC-based computer program, "Lite-Pro," provided by USI Lighting Company, was
used to analyze the illumination levels point-by-point and the unit power
density within each room. The program also keeps track of the number of
fixtures, by type, for each building and each room.

Initially, analyses were done for the existing luminaires. Although the
photometric data base of Lite-Pro is extensive, it was not possible to match
existing fixtures exactly to the data base because of lack of manufacturers
names and model numbers. Fixture types were noted during the site survey,
however, and similar fixtures were selected for analysis. Calculated
illuminance Tevels were reasonably close to those noted on the site survey
data sheets, given the wide range of conditions and 1ifetimes of the existing
fixtures.

Point-by-point analysis was then done for each room with the following
criteria:

1) ITluminance levels were to be brought into 1line with AEI
recommendations. In many cases, present levels are too high.

2) T8 Tamps and electronic ballasts would replace existing T12 lamps
and electromagnetic ballasts, including energy-saving Tamps and
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3)

6)

ballasts already in place. The T12 and electromagnetic-
technologies should be phased out and the T8 technology adopted
installationwide.

Existing fixtures would be used where possible. If illuminance
levels were reduced, lamps would be removed; reflectors would be
installed if necessary to meet AEI footcandle (FC)
recommendations. Fixtures would be moved if practical and
necessary.

Higher-efficiency fixtures would replace low-efficiency fixtures
were practical.

Compact fluorescent lamps would replace incandescent lamps where
practical. Exceptions were made for fixtures with low utilization
(e.g., Jjanitors’ closets).

Excessive fixtures would be removed where necessary.

Table 5-3 shows a summary of the changes made by building based on analysis

result.

1)

2)

In all:

843 fixtures are removed, and 641 installed. The installed
fixtures are various energy-efficient types, and include compact
fluorescent replacement of incandescent Tamps. A1l new fixtures
employ T8 technology.

3,109 fixtures are changed (upgraded); 8,776 Tlamps and 4,475
ballasts are removed, and 6,464 T8 lamps and 3,109 electronic
ballasts installed; 270 reflectors are also installed in existing
fixtures.

Table 3-1 (See Section 3.3) is a summarization of the energy analysis results,
by building. The table shows comparisons between the existing lighting
systems and the proposed replacements:

1)

2)

Average unit power density for the 45 buildings will be reduced
from 1.2 W/sf to 0.6 W/sf.
Total Tuminaire wattage will be reduced from 565 kW to 271 kW.
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Table 5-3. Fixture Changeout Summary

Fixtures | Fixtures | Fixtures | Reflectors | T12 Lamps | EM Blsts | T8 Lamps | El. Blsts
Bidg. No. Function Removed | Installed | Upgraded | Installed | Removed | Removed [ Installed | Installed
1 10020 Administration 169 149 44 40 164 84 88 44
2 10030 Admin General Purpose 4 2 67 21 224 112 155 67
3 10050 Fire HQ 6 4 46 17 126 63 92 46
4 13010 Community Services 0 0 28 2 104 52 56 28
S 13020 Health Clinic 12 11 34 13 90 45 76 34
6 13030 52nd EOD 0 0 25 7 84 42 74 25
7 13040 Counseling Facility 5 1 26 0 52 26 52 26
8 13060 Clinic 3 0 17 5 68 34 34 17
9 13080 Laboratory 21 21 2 0 8 4 8 2
10 13100 Infirmary 2 2 15 0 38 19 36 15
11 13110 Audio-Visual Facility 5 1 29 0 84 42 68 29
12 16210{ Barracks (halls, showers, latrines) 8 3 15 0 24 15 24 15
13 16220| Barracks (halls, showers, latrines) 8 3 15 o] 24 15 24 15
14 31010 Electronic Calibration 0 o] 6 0 24 12 24 6
15 31080 Electronic Calibration 0 0 24 0 90 45 68 24
16 32030 inspection Garage 15 22 4 0 8 4 8 4
17 32035 Ordinance Shop 0 0 252 0 504 252 504 252
18 32060 Boiler & Compressor House 0 0 9 0 21 12 21 9
19 32070 Impreg. & Laundry 1 0 103 0 212 106 212 103
20 32090 Warehouse 0 0 60 24 240 120 122 60
21 32100 Elect/Comm. Calibration 3 0 135 3 464 232 282 135
22 32130 Ammo Quality Assurance 3 2 49 48 194 97 98 49
23 32150 Ammo Quality Assurance 0 0 24 4 48 24 48 24
24 33060 Boiler & Compressor House 0 4] 9 0 21 12 21 9
25 33530 Fill and Press (packout areas only) 83 73 0 0 0 0 0 0
26 34110 WP Filling 0 0 589 0 1,218 609 1,178 589
27 34120] Ammo Quality (south end only) 36 21 40 14 111 73 94 40
28 34140 Boiler & Compressor House 16 15 10 0 20 10 20 10
29 34910 Admin/FE Maint. Shop 88 81 412 8 1,427 715 846 412
30 34970 Administration 12 4 28 0 96 48 56 28
31 44100 Production Field Office 70 29 218 5 631 344 436 218
32 51420 Offices/DMMD 16 0 118 0 452 227 236 118
33 51430 Engineering Administration 8 4 25 0 82 41 S0 25
34 53160 Chemical Administration 5 5 55 4 178 89 110 55
35 60020 Security 26 24 32 4 106 53 66 32
36 60060 Administration 3 3 46 35 178 89 92 46
37 60070 Fixed Laundry 16 17 60 0 126 63 122 60
38 60090 TC Administration 34 33 0 0 0 0 0 0
39 60630 Warehouse 10 16 11 0 26 13 22 11
40 63100 Chemical Field Maint. Shop 16 0 87 2 240 120 174 87
41 63110 Chemical Maint. shop 4 0 75 0 290 145 156 75
42 63120 Chemical Field Maint. Shop 3 2 21 0 56 28 42 21
43 63200 Chemical Field Maint. Shop 0 0 104 14 398 199 344 104
44 63210 Mask Repair 15 0 8S 0 170 85 170 85
45 63410{ Toxic/Conventional Change House 97 93 55 0 55 55 55 S5
TOTALS 823 641 3,108 270 8,776 4,475 6,464 3,109
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3) Annual energy use, assuming 2,500 hours per year average use per
fixture, will be reduced from approximately 1,411,620 kWh/yr to
676,925 kWh/yr. '

Recommendations

The life-cycle cost analysis program, LCCID 1.092, was used to determine the
costs/benefits of the fixtures replacement. Based on the energy savings to
Pine Bluff Arsenal, it is recommended that the project be implemented. The
ECO showed the following costs/benefits:

Construction Costs ($) $353,750
Energy Savings (MBtu/yr)

Electricity 2,508
Energy Cost Savings ($/yr) 50,500
SIR 1.8
Simple Payback (years) 6.7

Energy cost savings include the savings from the reduction in A/C loads
(estimated at $2,600 per year).
be 15 years.

Economic 1ife of the project was assumed to
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: PBAOI
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FY9S (92)
INSTALLATION & LOCATION: PINE BLUFF ARSREGION NOS. 6 CENSUS: 3
PROJECT NO. & TITLE: 1  LIGHTING STUDY
FISCAL YEAR 95 DISCRETE PORTION NAME: LIGHTING
ANALYSIS DATE: 03-27-95 ECONOMIC LIFE 15 YEARS PREPARED BY: C. WARREN

. INVESTMENT
CONSTRUCTION COST $ 315851.
. SIOH $  1895].
. DESIGN COST $  18951.
. TOTAL COST (IaslBele) & 383753
. SALVAGE VALUE OF EXISTING EQUIPMENT § 0.
PUBLIC UTILITY COMPANY REBATE $ 0.
. TOTAL INVESTMENT (1D - 1E - IF) §  353753.
ENERGY SAVINGS (+; / COST (-
E OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994
UNIT COST ~ SAVINGS ANNUAL § DISCOUNT  DISCOUNTED
FUEL $/MBTU(1) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)
A. ELECT § 20.13 2508. §  50486. 12.02 § 606842.
B. DIST § .00 0. $ 0. 14.23  § 0.
C. RESID § .00 0. S 0 15.87 S 0
D. NATG $ .00 0, § 0. 14.17 § 0
E. COAL § .00 0. $ 0. 13.28 § 0.
F. PPG  § .00 0. $ 0. 13.49 § 0.
M. DEMAND SAVINGS $ 0 11.94 § 0.
N. TOTAL 2508. § 50486 §  606842.
. NON ENERGY SAVINGS(+) / COST(-)
A. ANNUAL RECURRING (+/-) $ 2229.
il DISCOUNT FACTOR (TABLE 4) 11.94
2) DISCOUNTED SAVING/COST (3A X 3Al) § 26614,

B. NON RECURRING SAVINGS(+) / COSTS(-)
SAVINGS(+) YR  DISCNT DISCOUNTED

ITEM cosrg-) 0C FACTR SAVINGSS+;/

(1) (2) (3) COST(-) (4

d. TOTAL $ 0. 0.
C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-)(3A2+3Bd4)$ 26614.

FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bd1/(YRS ECONOMIC LIFE))$ 52715.

SIMPLE PAYBACK PERIOD (1G/4) 6.71 YEARS
TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $§ 633456.
. SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 1.79

(IF < 1 PROJECT DOES NOT QUALIFY)
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ECO Number 2
INCREASE DAYLIGHTING

Discussion
No opportunities were observed to cost-effectively increase daylighting to
accomplish energy savings.

Recommendations
This ECO is not recommended.
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ECO Number 3

LIGHT-COLORED CEILINGS AND WALLS

Discussion

The use of light-colored ceilings and walls are a means of increasing the
reflectance of Tight fixtures. However, point-by-point calculations show only
marginal increases from 1light-colored walls compared to increasing the
fixture’s efficiency.

Recommendations

It is not recommended to re-paint or install new ceilings based on energy
savings. Whenever painting is done as a part of building maintenance, use of
light-colored paints are recommended.
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ECO Number 4
OCCUPANCY SENSORS

Discussion
The site survey revealed that Tights were on in many unoccupied areas.
Candidates for occupancy sensors are restrooms, breakrooms, conference rooms

and offices. Screening calculations showed that occupancy sensors in
restrooms and breakrooms offer potential simple paybacks within the ten-year
limitation.

Recommendations

The LCC analysis program, LCCID 1.092, was used to determine the
costs/benefits of the installation of occupancy sensors. A 15-year economic
life was used, and an electricity price of $0.0687/kWh. Based on the energy
savings to Pine Bluff Arsenal, it is recommended that the project be
implemented. The ECO showed the following costs/benefits:

Construction Costs ($) $14,019
Energy Savings (MBtu/yr)

Electricity 581
Energy Cost Savings ($/yr) 11,700,
SIR 7.9
Simple Payback (years) 1.5
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: PBAOI
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FYS95 (92)

INSTALLATION & LOCATION: PINE BLUFF ARSREGION NOS. 6 CENSUS: 3

PROJECT NO. & TITLE: 1  LIGHTING STUDY

FISCAL YEAR 95 DISCRETE PORTION NAME: OCCUPANCY SENSORS

ANALYSIS DATE: 03-27-95 ECONOMIC LIFE 15 YEARS PREPARED BY: C. WARREN

1
A.

3.

~N Oy v

. INVESTMENT

CONSTRUCTION COST $ 12517.
. SIOH $ 751.
. DESIGN COST $ 751.

B
C
E. TOTAL COST (1A+1B+1C) § 14019.
F.
G
2.
D

. SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.
PUBLIC UTILITY COMPANY REBATE $ 0.
. TOTAL INVESTMENT (1D - 1E - IF) $  14019.
ENERGY SAVINGS (+ ; / COST (-
ATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994
UNIT COST = SAVINGS ANNUAL §  DISCOUNT  DISCOUNTED
FUEL  $/MBTU(1) MBTU/YR(2) SAVINGS{3) FACTOR(4) SAVINGS(5)
A. ELECT § 20.13 581. §  11700. 12.02  §  140629.
B. DIST § .00 0. $ 0. 14.23 § 0.
C. RESID § .00 0. $ 0 15.87 $ 0.
D. NATGS .00 0. $ 0. 14.17  § 0.
E. COAL § .00 0. $ 0. 13.28 § 0.
F.PPG § .00 0. $ 0. 13.49 S 0.
M. DEMAND SAVINGS $ 0 11.94 § 0.
N. TOTAL 581. § 11700 § 140629.
NON ENERGY SAVINGS(+) / COST(-)
A. ANNUAL RECURRING (+/-) §  -2462.
él DISCOUNT FACTOR éTABLE A) 11.94
2) DISCOUNTED SAVING/COST (3A X 3Al) § -29396.
B. NON RECURRING SAVINGS(+) / COSTS(-
(SAV{NGS(+)( "R DISCNT  DISCOUNTED
ITEM COST(-)  OC FACTR SAVINGSE+§/
(1) (2) (3) COST(-) (4
d. TOTAL $ 0. 0.

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-)(3A2+3Bd4)$ -29396.

. FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bd1/(YRS ECONOMIC LIFE))$ 9238.

SIMPLE PAYBACK PERIOD (1G/4) 1.52 YEARS
. TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $ 111232,
. SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 7.93

(IF < 1 PROJECT DOES NOT QUALIFY)
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ECO Number 5
INSTALL PHOTOCELLS

Discussion

Screening calculations for this ECO showed that the measure would not be cost
effective. The costs of controls, the sensor, and dimming ballasts make the
simple payback in excess of 30 years for a typical south-facing office with
windows (having four, two-Tamp T-8 fixtures).

Recommendations
Based on costs/benefits, this ECO is not recommended.
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ECO Number 6
INSTALL ADDITIONAL SWITCHING

Discussion
Most areas observed had adequate and available switching. Opportunities for
this ECO are limited.

Recommendations
This ECO is not recommended for implementation.
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‘ ECO Number 7

INSTALL TIME CLOCKS FOR EXTERIOR BUILDING LIGHTS

Discussion
Virtually all exterior lights of the 45 buildings were off during daylight
hours, as observed during the survey.

Recommendations
This ECO is not needed and is not recommended. Education of building

occupants is the most effective measure.



ECO Number 8
LED EXIT SIGN LAMPS

Discussion

The majority of exit signs in the 45 surveyed buildings contain two, 15-watt
incandescent lamps. LED Tamps are a low-cost, energy-efficient retrofit. It
was noted that many exit signs are burned out, and many exits do not have
signs.

A survey of the drawings show that there are a total of approximately 225
exits in the 45 buildings. Ten of the exits have radioactive signs, and 55

have existing signs. This project is for retrofits of the 55 signs, only.

Recommendations

Based on the cost/benefits to Pine Bluff Arsenal, it is recommended that ECO
Number 8 be implemented. The ECO shows the following costs/benefits:

Construction Costs ($) $2,454
Energy Savings (MBtu/yr)

Electricity 46
Energy Cost Savings ($/yr) 932
SIR 4.6
Simple Payback (years) 2.6

5-16




LIFE CYCLE COST ANALYSIS SUMMARY STUDY: PBAOI
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FY95 (92)
INSTALLATION & LOCATION: PINE BLUFF ARSREGION NOS. 6 CENSUS: 3
PROJECT NO. & TITLE: 1  LIGHTING STUDY
FISCAL YEAR 95 DISCRETE PORTION NAME: LED EXIT SIGNS
ANALYSIS DATE: 03-27-95 ECONOMIC LIFE 15 YEARS PREPARED BY: C. WARREN

1. INVESTMENT
A. CONSTRUCTION COST $ 2190.
B. SIOH $ 132.
C. DESIGN COST $ 132.
D. TOTAL COST (1A+IB+1C) § 2454
E. SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.
F. PUBLIC UTILITY COMPANY REBATE $ 0.
G. TOTAL INVESTMENT (1D - 1E - IF) $ 2454,
2. ENERGY SAVINGS (+ ; / COST (-)
DATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994
UNIT COST  SAVINGS ANNUAL $ DISCOUNT  DISCOUNTED
FUEL $/MBTU(1)  MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)
A. ELECT § 20.13 46. $ 932. 12.02 §  11203.
B. DIST § .00 0. $ 0. 14.23  $ 0.
C. RESID § .00 0. S 0. 15.87 $ 0.
D. NATG § .00 0. $ 0. 14.17 $ 0.
E. COAL § .00 0. $ 0. 13.28 § 0.
F. PPG  § .00 0. $ 0. 13.49 § 0.
M. DEMAND SAVINGS $ 0. 11.94 § 0.
N. TOTAL 46. $ 932. §  11203.
3. NON ENERGY SAVINGS(+) / COST(-)
A. ANNUAL RECURRING (+/-) $ 0.
21 DISCOUNT FACTOR (TABLE A) 11.94
2) DISCOUNTED SAVING/COST (3A X 3Al) $ 0.
B. NON RECURRING SAVINGS(+A / COSTS(-)
SAVINGS(+) ‘YR DISCNT  DISCOUNTED
ITEM COST(-)" 0C FACTR SAVINGS$+§/
(1) (2) (3) COST(-) (4
d. TOTAL $ 0. 0.
C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-)(3A2+3Bd4)$ 0.
4. FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bd1/(YRS ECONOMIC LIFE))S$ 932.
5. SIMPLE PAYBACK PERIOD (1G/4) 2.63 YEARS
6. TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $  11203.
7. SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 16)= 4.57

(IF < 1 PROJECT DOES NOT QUALIFY)
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5.2 Multiple ECO Project Evaluations

ECIP Number 1
LIGHTING RETROFITS

Discussion
This project combines ECOs as listed below:

ECO # ECO Description
Upgrade or Replace Lighting

1
4 Occupancy Sensors
8 LED Exit Sign Retrofits

Detailed discussions are contained in the previous section (5.1).

Recommendations

The life-cycle cost analysis program LCCID 1.092, was used to determine the
cost/benefits of this ECIP. Based on the energy savings to Pine Bluff
Arsenal, it is recommended. The results are summarized below.

Construction Cost $370,226
Annual Energy Savings (MBtu/year)

Electricity 3,135
Annual Energy Cost Savings ($/year) $63,108
SIR 2.0
Simple Payback (years) 5.9



LIFE CYCLE COST ANALYSIS SUMMARY STUDY: PBAQI
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FY95 (92)

INSTALLATION & LOCATION: PINE BLUFF ARSREGION NOS. & CENSUS: 3

PROJECT NO. & TITLE: 1  LIGHTING STUDY

FISCAL YEAR 95 OISCRETE PORTION NAME: TOTAL

ANALYSIS DATE: 03-27-95 ECONOMIC LIFE 15 YEARS PREPARED BY: C. WARREN

1
A
B8
C.
D
E
F

G
2
D

~N Oy O

AT

. INVESTMENT
. CONSTRUCTION COST $ 330588.
. SIOH $ 19834.
DESIGN COST $ 19834.
. TOTAL COST 61A+IB+1C) $ 370226.
. SALVAGE VALUE OF EXISTING EQUIPMENT § 0.
. PUBLIC UTILITY COMPANY REBATE $ 0.
. TOTAL INVESTMENT (1D - 1E - 1F) $§ 370226.
ENERGY SAVINGS (+; / COST (-
E OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994
UNIT COST  SAVINGS ANNUAL § DISCOUNT  DISCOUNTED
FUEL $/MBTU(1)  MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)
A. ELECT § 20.13 3135. $ 63108. 12.02 §  758553.
B. DIST § .00 0. $ 0. 14.23  § 0.
C. RESID § .00 0. $ 0 15.87 § 0.
D. NATG S .00 0. $ 0. 14.17 § 0.
E. COAL § .00 0. $ 0. 13.28 $ 0.
F. PPG § .00 0. $ 0. 13.49 § 0.
M. DEMAND SAVINGS $ 0 11.94 § 0.
N. TOTAL 3135. $§ 63108 $  758553.
. NON ENERGY SAVINGS(+) / COST(-)
A. ANNUAL RECURRING (+/-) $ -233.
21 DISCOUNT FACTOR éTABLE A% 11.94
2) DISCOUNTED SAVING/COST (3A X 3Al) $ -2782.
B. NON RECURRING SAVINGS(+) / COSTS(-)
SAVINGS(+) YR  DISCNT DISCOUNTED
ITEM COST(-) 0C FACTR SAVINGS$+g/
1y @ (@A) COST(-) (4
d. TOTAL $ 0. 0.

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-)(3A2+3Bd4)$  -2782.

. FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bd1/(YRS ECONOMIC LIFE))S$ 62875.

. SIMPLE PAYBACK PERIOD (1G/4) 5.89 YEARS
TOTAL NET DISCOUNTED SAVINGS (2N5+3C) §  755771.
SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 2.04

(IF < 1 PROJECT DOES NOT QUALIFY)



6.0 ENERGY AND COST SAVINGS

6.1 Project Packaging

The ECOs Tisted in Table 5-2 are recommended for packaging into a single ECIP
project. The guidelines to qualify as an ECIP project are project cost
greater than $300,000, simple payback less than ten years, and SIR greater
than 1.25. This project is programmed for FY 96 funding.

6.2 Energy and Cost Savings

The implementation of all projects yield a total annual energy savings of
3,135 MBtu and annual cost savings equal to $62,875, which represents a
reduction of 3.6 percent and 4.4 percent, respectively in total electrical
energy use and cost when compared to FY 94 values. Lighting energy use in the
45 buildings surveyed will be reduced 52 percent. Based on FY 94 values, the
energy use and costs before and after project implementation are shown in the

following table and in Figure 6-1:

TABLE 6-1 EFFECTS OF PROJECT IMPLEMENTATION

BEFORE AFTER % REDUCTION
Electricity Use (MBtu/yr) 86,045 82,410 3.6
Electricity Cost ($/yr) 1,414,909 1,352,034 4.4

Source: ADDS

6.3 Project Schedule
The project implementation date is estimated to be FY 96.
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Transmittal Letter

nSH

Architecture, Engineenng and Planning

. Commander

To: U. S. Army Engineer District, Mobile Date: August 16, 1995

P. 0. Box 2288
Mobile, AL 36628

Attn: CESAM-EN-CM (Mr.

Battaglia)

Project: Lighting Survey, Pine Bluff Arsenal ' Project No: 694-1331-001
Contract DACA01-94-D-0038
Delivery Order No. 0001

We Transmit: .
X ) herewith
() under separate cover

The Following:

Copies Date

. 1 16 August 1995

Remarks:

For Your:
( ) approval
( ) review & comment
(X ) use

Description

Responses to Comments - Final Submittal

Copies To:

Reynolds, Smith and Hills, Inc.
4651 Salisoury Road

Jacksonville, Florida 32256
804:296-2000 Fax 904:279-249"

FL. Cert. p6s AAWO- LCCO0021¢
By: %(A/\

Carlos S. Warren, PhD, PE
Project Manager




PROJECT:

EEAP,

DATE: 15 AUGUST 1995

CMT#
1.

REF

Vol. I
pp  6-3
through
6-22

Vol. I
page 6-2

Vol. IV
PDB-1,
PDB-2

Vol. IV
PDB-1,
PDB-2

LIGHTING STUDY, PINE BLUFF ARSENAL, DACA01-94-D-0038,
DELIVERY ORDER NO. 0001, AEP NO. 694-1331-001

RESPONSES TO FINAL SUBMITTAL COMMENTS (EMMERLING)

RESPONSE

Coefficients of utilization (CU) have been added
to tables in Section 6. Pages 6-3 through 6-22
should be removed from Volume I and the enclosed
pages 6-3 through 6-21 inserted in their place.

Assumed fixture cleaning intervals of once per
year has been added to explanation of proposed
LLF. Page 6-2 should be removed and the enclosed
page 6-2 inserted in its place.

Disposal of fluorescent lamps was coordinated
with PBA DPW. Comments were added to PDB-1, Item
E-6 and PDB-2, Item E-1, instructing contractors
to coordinate disposal with the PBA Environmental
Compliance group. Pages 10 and 23 of PDB-1 and
PDB-2, respectively, should be removed and the
enclosed pages inserted in their vrespective
places.

PDB-1, and E-1, PDB-2 to return lamps and
ballasts that are removed and are in good working
order to PBA.




PROJECT: EEAP, LIGHTING STUDY, PINE BLUFF ARSENAL, DACA01-94-D-
0038, DELIVERY ORDER NO. 0001

REVIEWER: EMMERLING
DATE: 10 JULY 95

FINAL SUBMITTAL COMMENTS

CMT # REF COMMENT

1 VOL I IF AT ALL POSSIBLE PROVIDE COEFFICIENT OF
UTILIZATION (CU) FOR PRESENT AND PROPOSED EACH
ROOM, EACH BLDG. THIS CAN BE ADDED TO THE "PINE
BLUFF ARSENAL CALCULATIONS SUMMARY". 1IN THE
INTERIM SUBMITTAL COMMENT MEETING IT WAS DECIDED
THAT YOU WOULD PROVIDE MFG'S CU SHEETS (YOU CALL
THIS FIXTURE DATA IN YOUR RESPONSES TO THE INTERIM
SUBMITTAL) TO SATISFY THIS COMMENT WHICH WAS DONE
BUT I WAS NOT ABLE TO CROSS REFERENCE THE POINT BY
POINT CALCULATION SHEET FIXTURE MODEL NOS. TO THE
MFG'S CU SHEETS TO CHECK YOUR FT-C CALCULATIONS
USING THE ZONAL CAVITY METHOD.

2 VOL I PAGE 6-2, PROPOSED LLF, "DIRT DEPRECIATION AS 0.87
(ASSUMING FIXTURES ARE CLEANED). FIXTURES RETROFIT
WITH REFLECTORS WOULD BE CONSIDERED AS NEW (DIRT
DEPRECIATION = 1.0)". PROVIDE ASSUMED FIXTURE
CLEANING INTERVALS TO MAINTAIN THESE ASSUMPTIONS.

3 VOL IV I DID NOT SEE ANY COMMENTS ON DISPOSAL OF
FLOURESCENT LAMPS WHICH MAY CONTAIN MERCURY.
COORDINATE WITH THE PINE BLUFF ARSENAL DPW ON THIS.

4 VOL IV THE PBA DPW HAS INDICATED THAT EXISTING LAMPS AND
BALLASTS TO BE REMOVED SHOULD BE TURNED OVER TO THE
GOVT. FOR REUSE IF NOT PCB CONTAMINATED AND IN GOOD
SHAPE. PROVIDE NOTES ON THIS IN THE PDB.




VoL. 1

Present CU - The coefficient of utilization (CU) of the present
fixtures.

Present LLF - The Tight-Toss-factor (LLF) used for each of the present
fixtures. The LLF is the product of the ballast factor, the Tlamp
depreciation factor and the dirt depreciation factor. For
electromagnetic ballasts, the factor is usually set at ~0.95. The lamp
depreciation and the dirt depreciation are somewhat subjective. For new
or fairly-new lamps, the depreciation factor is usually set at 0.9 to
take into account at 10 percent Tight loss over the average Tifetime of
the Tamp. Dirt depreciation is a function of fixture and room
conditions. Office environments are usually taken as clean; production
area environments as medium. The depreciation for yellowed lenses or
generally dirty fixtures was also factored in. The following dirt
depreciation factors were used: very clean, 0.87; clean, 0.81; medium,
0.75; dirty, 0.68; very dirty, 0.61.

As stated in Section 4, the present-fixture calculation factors were
adjusted to try to approximate the observed conditions. The reader must
be cautijoned, however, that the fixture selections, coefficients of
utilization and depreciation factors are only approximations, and are
meant to present a situation showing where changes in fixture components
can be made to increase efficiencies and improve Tighting quality.

Proposed Avg. Calc. FC - The average foot-candles calculated for the
changed fixtures, either retrofits or new. Illuminance contours are
presented for each room in Volumes IIA - IIE and should be consulted for
a more accurate analysis of the lighting calculations. Reflectances
were assumed to remain the same as the present case.

Proposed CU - The coefficient of utilization of the proposed fixtures.

Proposed LLF - The light loss factor used for the new or retrofit
fixtures. Electronic Ballast factor was taken as 0.88 - 0.90, Tamp
depreciation as 0.9, dirt depreciation as 0.87 (assuming fixtures are
cleaned). Fixtures retrofit with reflectors would be considered as new
(dirt depreciation = 1.0). Lamps above a porous ceiling grid had a
miscellaneous depreciation factor added to account for light Tloss.
Fixtures should be cleaned at least once per year to maintain the LLF.
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ITEM

VOL IV/PDB-1

COMMENTS

DOCUMENTATION CHECKLIST

COMMENT

E-6

Standard ballasts to be removed may contain PCBs,
especially if manufactured before 1978. To meet
federal hazardous waste disposal requirements, PCB-
containing ballasts must be sealed in EPA-approved
drums and either sent to approved storage sites or
incinerated.

Ballasts that are removed and are in good working
order, and do not contain PCBs are to be placed in box
containers and returned to Pine Bluff Arsenal.

Lamps that are removed and are in good working order
are to be placed in box containers and returned to
Pine Bluff Arsenal.

Disposal of lamps that are removed and that are not in

good working order must be coordinated with Pine Bluff
Arsenal, Environmental Compliance.
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ITEM

VOL IV/PDB-2

COMMENTS
TECHNICAL DATA CHECKLIST

COMMENT

E-1

Standard ballasts to be removed may contain PCBs,
especially if manufactured before 1978. To meet
federal hazardous waste disposal requirements, PCB-
containing ballasts must be sealed in EPA-approved
drums and either sent to approved storage sites or
incinerated.

Ballasts that are removed and are in good working
order, and that do not contain PCBs are to be placed
in box containers and returned to Pine Bluff Arsenal.

Lamps that are removed and are in good working order
are to be placed in box containers and returned to
Pine Bluff Arsenal.

Disposal of lamps that are removed and that are not in

good working order must be coordinated with Pine Bluff
Arsenal, Environmental Compliance.
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